Geographical analysis of the academic brain drain in Italy by Monteleone, Simona et al.
University of Catania 
Department of Economics and Quantitative Methods
Geographical analysis of 
the academic brain drain 
in Italy
DEMQ Working Paper Series





Benedetto Torrisi  1 
GEOGRAPHICAL ANALYSIS OF THE ACADEMIC BRAIN DRAIN IN ITALY 
 
Monteleone S.
a - Skonieczny G.
b and Torrisi B.
c 
 
(Maggio - 2011) 
 
ABSTRACT 
To  study  the  behavior  of  Italian  researchers  living  in  Italy  with  a  view  to  creating 
appropriate policies to tackle the brain drain and discourage academics from emigrating, 
we  constructed  a  survey  based  on  a  sample  of  4700  Italian  researchers  (assistant 
professors)  in  several  universities  in  Italy.  The  outlook  is  far  from  rosy:  Italian 
researchers  are  generally  dissatisfied  with  the  economic  and  social  situation  of  the 
country. Strong family ties represent the element keeping them at home in Italy. In this 
regard,  no  particular  differences  were  noted  between  the  North  and  South  of  the 
country. In analyzing the Italian academic system we identified factors that have greater 
weight in driving Italian intellectual talent to emigrate: the country’s higher education 
system  leaves  all  dissatisfied.  Furthermore,  we  discovered  other  factors  that,  albeit 
weak, keep Italian researchers in Italy. However, one wonders how much longer family 
and national ties will be able to keep Italian skilled agents in Italy, and whether such 
dissatisfaction may jeopardize the country’s future economic development.  
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1. INTRODUCTION 
 
Talents have been historically considered to drain from the least developed economies 
towards the  most  developed  (Commander  et  al.,  2003), the  brain  drain  itself  being 
unfavorable to the development of the source economy (Bhagwati and Hamada, 1974; 
Bhagwati and Hamada, 1975; Miyagiwa, 1991; Haque and Kim (1995). More recently, 
part of the literature has covered the positive effects of the brain drain: until there is a 
possibility to emigrate, agents will  be encouraged to invest  in  human capital  in the 
country of origin to be eligible to emigrate in the future, since migration is uncertain 
(Docquier and Rapoport, 2009; Mountford, 1997; Stark et al., 1997; Vidal, 1998; Beine 
et al., 2001). 
In Italy the  number of qualified agents who reside abroad permanently, or for  long 
periods of time, is growing, and this could create a slowdown in economic growth of the 
country. We aim herein to study the behavior of Italian researchers so as to propose 
some policy measures to seek to control the brain drain phenomenon. This work is part 
of a broader research project that studies the behavior of Italian researchers abroad and 
the factors affecting the decision to migrate from Italy to another country to improve 
their economic and social life (Monteleone – Torrisi, 2010).  
At the macroeconomic level, in the short and long term, the brain drain produces net 
positive earnings for most of the host countries, while costs appear to be greater than the 
benefits for those countries (including Italy) which show a high rate of emigration of 
highly  skilled  individuals.  Important  contributions  are  made  by  Defoort  (2008)  and 
Bertoli et al. (2009). 
The idea is to study (at the microeconomic level) the behavior of Italian qualified agents 
in order to understand how the effects of brain drain phenomena could be negative for 
Italian  development  (Brandi,  2001).  The  use  of  micro  data,  at  the  lowest  level  of 
information, is a first step towards the examination of an issue chiefly tied to the theory 
rather than empirical analysis (Skonieczny and Torrisi, 2009 and 2011).  
What emerges from the literature is that "better" agents leave Italy and move to another 
country and few of them return after a period spent abroad. If the high-skilled migrant 
does not wish to return to his/her country of origin after acquiring knowhow abroad, 
migration effects are very likely to be detrimental to Italy’s economic and social growth   3 
(Monteleone, 2011). A substantial part of the recent literature studies return migration  
and the positive effects of the brain drain due to human capital accumulation abroad 
(Dustmann et al., 2011; Gibson and McKenzie, 2011). 
Many Italian skills emigrate, few of them return to Italy after a period spent abroad 
(Monteleone – Torrisi, 2011) and those who remain would perhaps leave Italy for a 
series  of  reasons.  Nobody  seems  satisfied  with  the  Italian  higher  education  system. 
Studying the situation of Italian researchers can afford an insight into the problems that 
exist in the complex world of research in Italy (inefficiency, waste of human resources, 
lack of meritocracy, bureaucratization and so on). 
In  a  previous  survey  we  studied  the  behavior  of  Italian  researchers  who  decide  to 
emigrate to another country to ascertain the push and pull factors and to investigate their 
willingness to return home after a period spent abroad. The results of our survey show 
that respondents
d with high qualifications who leave Italy have a low propensity to 
return to their country of origin: the propensity to return home is reduced with increased 
of spent abroad and with the possibility of the agents creat ing a family in the  host 
country (Monteleone-Torrisi, 2011). 
In Monteleone-Torrisi (2011) we showed that  the  brain drain is permanent  in Italy, 
which means that agents move abroad (for a number of push factors) but are not willing 
to return home and then bring with them the human capital acquired abroad.  It is not 
only the wage  which attracts Italian researchers abroad, but a number of motivations 
inherent in  the job system in foreign  countries  (employment, career opportunities, 
availability of more funds, access to new technologies) that represent the pull factors of 
the host countries. This could be a  major loss for the development and growth of  the 
country  of  origin .  To  avoid  this  loss  for  Italy,  t his  paper  conversely  studies  the 
conditions of those who have not  emigrated and seek to place their knowledge at the 
service of their country. We want to show the other side of the coin and point out who 
these agents are and why they are willing to  live with the inefficiencies of the Italian 
academic system. We want to show who, day after day,  has to cope with   lack of 
research funds, inefficiency, bureaucracy, and all kinds of difficulties that inhibit their 
projects and their professional ambitions. 
                                                 
d The data set is based on a sample of 3575 individual responses. The sample of respondents is represented by PhDs 
and researchers in different fields of scientific research.   4 
Recently scholars worked to extend the empirical literature on the Italian situation that 
has hitherto received scant treatment. There are few theoretical and empirical papers 
that show the brain drain from both a qualitative and quantitative standpoint (Avveduto 
and Brandi, 2004; Becker, Ichino and Peri, 2004; Docquier and Marfouk, 2006; Brandi 
and Segnana, 2008).  
What is really lacking in the literature is the view of those who decide to stay but are not 
satisfied with the Italian academic system. The Italian brain drain is not only due to 
wage differences offered by other countries, but is caused by employment difficulties 
and other factors characterizing the job market and the Italian university system. It is 
not enough to carry out a salary review: an appropriate solution needs to be created to 
make researchers stay and attract researchers from abroad. The idea is to work within 
the country and try to solve the difficulties forcing the highly skilled to emigrate. 
Several questions on the above subject remain unresolved. For example, what do Italian 
researchers think about the university system where they work? What is the propensity 
to emigrate from Italy? What are the push and pull factors that encourage or discourage 
the migration of skills? Are the reasons to leave Italy generalizable geographically or do 
they depend on the characteristics of the region in which they work? With this paper we 
seek  to  answer  these  questions  and  determine  a  way  to  reduce  the  dissatisfaction 
manifested by the analysis. Finally, we propose, for the benefit of policy-makers and 
academics, some measures we think could help change the current situation. With this 
goal in mind, we refer to data collected through interviews with Italian academic agents. 
As part of our research, we created a database with a sample survey. Interviewees were 
selected at random among Italian doctoral students, assistant professors and academics 
who live in Italy. 
The paper is organized as follows. Section 2 explains that if the brain drain is negative 
for the country of origin, it would be important to make those who stay in Italy more 
satisfied, and so we have to understand the current situation. Section 3 presents the 
Italian  academic  situation:  Italian  highly-skilled  researchers  are  dissatisfied  with  the 
Italian academic system. Section 4 illustrates the data set while section 5 highlights the 
method used to collect data and to make the analysis. The main results are described in 
Section  6,  while  Section  7  analyzes  the  geographical  distribution  of  the  opinions   5 
expressed by the interviewees. Section 8 rounds off with some policy implications and 
concluding remarks. 
 
2. WHY WHO STAYS IS IMPORTANT 
 
People who work in a foreign country tend to be more satisfied with their jobs and have 
more incentive to increase their productivity as they live in an economic and social 
context which appreciates, both in terms of remuneration and academic recognition, the 
work they do (Brandi and Segnana, 2008; Monteleone and Torrisi, 2011). 
Hundreds of thousands of skilled Italians take their talents in search of better research 
funds, career opportunities and payoffs abroad. While brainy Italians are leaving, few 
highly qualified scientists go in the reverse direction: Italy exports 30,000 researchers 
per  year  and  imports  only  3,000  (The  Chronicle,  2006).  In  Italy  there  are  many 
researchers  who  go  abroad  and  do  not  wish  to  return  home  after  a  certain  period 
(Monteleone and Torrisi, 2011), and very few foreign researchers choose Italy as their 
destination. The main problems are as follows: the high content of human capital for 
those leaving Italy; the lack of attractiveness of Italy; the low level of skills for those 
who emigrate to Italy (Brandi and Cerbara, 2004; Beltrame, 2007). 
Although Italy is rich in highly-skilled agents who want to do research and make a valid 
contribution to the country’s growth, the conditions for doing so are sub-optimal. Italian 
researchers work, on average, much more than their foreign colleagues and may even be 
considered among the most productive in the world. This result emerges in a study that 
measures the scientific impact of nations (King, 2004). According to the study, 35% of 
the  500  greatest  Italian  researchers  in  the  principal  areas  of  research  have  left  the 
country. But if we consider the top 100, as many as half of these have emigrated. Those 
who remain do what they can: despite the scarcity of funds and the fact that the number 
of researchers in Italy is lower than in other major G7 countries (70,000 vs. 155,000 in 
France,  147,000  in  the  UK,  240,000  in  Germany,  1,150,000  in  the  US,  90,000  in 
Canada  and  640,000  in  Japan),  Italian  researchers  have  excellent  individual 
productivity,  with  2.28%  of  scientific  publications.  Italian  scientific  research  thus 
proves to be above the average in OECD countries: Italy is in third place (2.28%), after 
the UK (3.27%) and Canada (2.44%), followed by the US (2.06%), France (1.67%), 
Germany (1.62%) and Japan (0.41%) (King, 2004).   6 
Upon careful appraisal of the data, it is easy to understand how important it is to study 
the situation of Italian researchers to assess the most suitable policy to make them stay 
in Italy and contribute to its development and growth. This becomes more important if 
we follow the thinking of many authors who consider the brain drain to be negative for 
the  country  of  origin  (Bhagwati  and  Hamada,  1974;  Miyagiwa,  1991):  qualified 
individuals leave their country of origin to the detriment of that country’s growth. Italy 
can no longer waste their talents and give them away to other countries. 
 
3. ITALIAN ACADEMIC SITUATION 
 
If we consider specifically the migration of scientists instead of the general concept of 
skilled migration, there might be said to be a brain drain problem in Italy. The reasons 
for this lie in government inefficiency, the lack of interest in research on the part of 
industry,  and  academic  mismanagement.  It  is  clear  that  the  large  exodus  of  Italian 
scientists abroad is motivated by the inefficiency of the Italian system (Morano-Foadi, 
2006). 
If we compare academic and research systems in Italy with those in other European 
countries, in Italy the purpose of research and  its importance for innovation and the 
nation’s development do not always emerge clearly. As shown by Table I, one of the 
greatest weaknesses of the Italian system is that there is too little investment in research. 
This may be seen in the low rate of investment in research, in terms of GDP, made by 
Italy  compared  to  other  countries  (Italy  is  second  only  to  Spain  in  low  research 
investment). The few funds invested in research by the Italian government constitute 
one of the driving factors of the Italian academic system: this is the main reason that 
makes  Italian  researchers  leave  Italy  (Monteleone  and  Torrisi,  2011)  and  the  prime 
reason that makes those who stay on become unsatisfied. This is also a negative pull 
factor, since researchers abroad  who wish to choose Italy  as a destination see  little 
prospect of suitable facilities. 
 
              
   TABLE I-Gross domestic expenditure on R&D -  As a percentage of GDP 
  
Canada 
2001  2002  2003  2004  2005  2006  2007  2008 
2.09  2.04  2.04  2.08  2.05  1.97  1.90  1.84p 
France  2.20  2.23  2.17  2.15  2.10  2.10  2.04p  2.02p   7 
Germany  2.46  2.49  2.52  2.49  2.49  2.53  2.53  2.64c 
Italy  1.09  1.13  1.11  1.10  1.09  1.13  1.18  1.19p 
Japan  3.12  3.17  3.20  3.17  3.32  3.41  3.44  3.42 
Spain  0.92  0.99    1.05  1.06  1.12  1.20  1.27  1.35 
United Kingdom  1.79  1.79  1.75  1.68  1.73  1.75  1.79  1.77 
United States  2.72  2.62  2.61  2.54  2.57  2.61  2.66  2.77p 
EU27  1.76  1.76  1.75  1.73  1.74  1.76  1.77  1.81p 
OECD Total  2.23  2.20  2.20  2.17  2.21  2.24  2.28  2.33p 
                 c) National estimate or projection adjusted, if necessary, by the Secretariat to meet OECD standards 
                 p) Provisional 
               Source: Main Science and Technology Indicators, OECD Science, Technology and R&D       Statistics 
 
The weakness of the Italian academic system also emerges from table II where the ratio 
between researchers and employees is on average less than half that of the UK and less 
than one third that of the United States. 
TABLE II –Researchers - Per thousand employees, full-time equivalent 
  2000  2001  2002  2003  2004  2005  2006  2007 
                 
Canada  7.2  7.5  7.4  7.7  7.9  8.2  ..  .. 
France  7.1  7.2  7.5  7.7  8.1  8.1  8.3  .. 
Germany  6.6  6.7  6.8  6.9  7  7  7.2  7.2 
Italy  2.9  2.9  3  2.9  3  3.4  3.6  .. 
Japan  9.9  10.4  10.1  10.6  10.6  11  11.1  .. 
United Kingdom  5.4  5.6  5.8  5.9  5.7  5.8  5.9  .. 
United States
 1  9.3  9.5  9.7  10.2  9.8  9.6  ..  .. 
EU27 total  5.2  5.3  5.5  5.6  5.8  6  6.1  .. 
OECD total  6.6  6.8  6.9  7.2  7.2  7.3  ..  .. 
1For the United States, the total figure of researchers for 2000 to 2005 is an OECD estimate. 
                Source: Main Science and Technology Indicators, OECD Science, Technology and R&D 
                    Statistics 
 
The Italian system, compared to the European context is also unbalanced in terms of 
age. Italy is the country with the most age-biased distribution of academics. Despite 
some lack of homogeneity found in aggregating data, Italy registered a low percentage 
of agents under 35  years, while  it recorded the highest percentage for those still  in 
service over 65 years. Among the countries examined, the case of the UK is somewhat 
different: it is difficult to retain academic agents who are attracted to more generous 
offers in industry and business, thereby creating the opposite phenomenon (to Italy) of 
early exits. 
   8 























Italy  0.5  5  11.3  12.7  12.3  20.9  16.9  11.9  8.5 
France  2.3  10.7  11.9  11.5  12.6  21.6  18.4  11.2  - 
Germany
   0.1  0.7  5.6  13.3  16.2  16.5  22.5  22.3  2.5 
United Kingdom
   14  17  15  13  13  14  9  4  1 
Spain 
6.6  14.9  16.4  16.3  13.6  12  7.6  3.6  2.8 
For Italy, the following were counted as researchers: associate professors (associati) and full professors (ordinari); for France 
Professors and Lecturers; for Germany only, professors C2, C3, C4, for the United Kingdom lecturers and professors, and for 
Spain all positions. 
Source: Italy  Cineca, France and  Germany  Ministries of Education, United Kingdom AUT, Spain National Institute of Statistics. 
 
 
4. DATA SET  
 
We constructed a micro-data base (that we called IRI). The IRI data set is based on a 
sample of 4700 Italian research contacts, namely researchers (assistant professors) at 
universities in Italy. The IRI data base was constructed through the contact list of Italian 
researchers found in the Ministry of Higher Education and Research web site. An on-
line questionnaire was administered to each interviewee. Among the 4700 individuals 
contacted, only 76% (3575/4700) responded in full. The theoretical sampling rate is 
17.9% (4700/26,312), while the effective is 13.6% (3575/26,312). 
The IRI data set is constantly updated. The results presented in this paper refer to 3575 
individual responses. The sample of respondents is represented by PhDs and researchers 
in different fields of scientific research. The IRI sample was drawn from a total research 
population of 26,312, amounting to 17.9% of those engaged in research in Italy.  
The 4700 IRI (Source: from the University of Catania StatEcon database - Year 2010) 
contacts are classified  into 64  variables  in the  following  macro-areas of  interest: a) 
General aspects – b) Assessment and comparison of the research system in Italy and 
abroad – c) Aspects for assessing welfare at work and the organizational climate – d) 
Aspects  for  assessing  the  propensity  to  stay  in  Italy  or  migrate  –  e)  Aspects  for 
assessing Italy’s loss of know-how. 
Related to the studied phenomenon, the subdivision of the field into homogeneous areas, 
in the IRI data bases, presupposes identification of specific indicators able to synthesize 
the required statistical information. Each variable was analyzed according to different 
scales of measurement on a case-by-case basis. For the most part, the study uses Likert   9 
scales,  while  for  some  variables  it  was  necessary  to  associate  ordinal,  nominal  and 
interval-based scales
e. 
For data collection we administered a questionnaire to a sample of contacts who agreed 
to participate in the survey. In descriptive analysis, we reclassified the results in pivot 
tables  and  used  the  Chi -square  test  (p  <0.05)  and  analy tical  techniques  for  the 
relationship between ordinal variables (Kendall’s Tau b
f). For estimating the prediction 
model we used models of multivariate analysis (PCA, OLS, GLM) (Beccari and Torrisi, 
2003). 
 
4.1 SAMPLE DESIGN 
 
From a population of researchers (total with and without tenure) of 26,312 distributed 
among  Italian  universities,  the  sample  size  was  calculated  taking  into  account  the 
following parameters: 
N= 26,312 (population of Italian researchers in Italian universities) 
α = 5% (the level of significance), 
ε = 0.9 (the precision error), 
s
2= 1713.11 (the pilot sample variance) 
With (1) below, we obtained the sample size, that has to be stratified by the number of 
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Having stratified proportionally (Wh) the sample distribution by university in the 
reference population (Nh) we obtain the estimated number of researchers to sample at 
the individual university (nh) (see table IV) 
 
TABLE IV – Stratified sampling proportional to Italian universities 
Italian universities 
University researchers 
Nh  Wh  nh 
Bari  821  3.1%  147 
Basilicata  137  0.5%  24 
                                                 
eThe Likert scale measures attitudes. The technique is particularly useful as it allows the application of 
methods of item analysis based on the statistical properties of interval or ratio-based scales. The Likert 
method, faster and simpler than the Thurstone method, has been used extensively in applied research.  
fThe Kendall tau b rank correlation coefficient (or simply the Kendall tau coefficient, Kendall's τ or tau 
test(s)) is a non-parametric statistic (Kendall, 1938).    10 
Bergamo  158  0.6%  28 
Bocconi MILAN  37  0.1%  7 
Bologna  1252  4.8%  224 
Brescia  250  1.0%  45 
Ca' Foscari Venezia  149  0.6%  27 
Cagliari  491  1.9%  88 
Calabria  420  1.6%  75 
Camerino  109  0.4%  19 
Cassino  153  0.6%  27 
Catania  650  2.5%  116 
Catanzaro  111  0.4%  20 
Cattolica Del Sacro Cuore  747  2.8%  133 
Chieti-Pescara  310  1.2%  55 
Europea - Rome  19  0.1%  3 
Ferrara  262  1.0%  47 
Florence  755  2.9%  135 
Foggia  173  0.7%  31 
Genova  554  2.1%  99 
Insubria  162  0.6%  29 
IULM - Milan  40  0.2%  7 
IUSS - Pavia  0  0.0%  0 
L'Aquila  227  0.9%  41 
Maria Ss.Assunta-Lumsa-Rome  22  0.1%  4 
Bozen University  38  0.1%  7 
Liuc-Castellanza  9  0.0%  2 
Orientale - Naples  79  0.3%  14 
Luiss Guido-Carli Rome  0  0.0%  0 
Lum Jean Monnet  15  0.1%  3 
Macerata  144  0.5%  26 
Mediterranea Di Reggio Calabria  135  0.5%  24 
Messina  651  2.5%  116 
Milan  970  3.7%  173 
Milan  968  3.7%  173 
Milan-Bicocca  411  1.6%  73 
Modena E Reggio Emilia  321  1.2%  57 
Molise  67  0.3%  12 
Naples Federico II  1224  4.7%  219 
Padova  919  3.5%  164 
Palermo  858  3.3%  153 
Parma  425  1.6%  76 
Parthenope of Naples  164  0.6%  29 
Pavia  416  1.6%  74 
Perugia  525  2.0%  94 
Piemonte Orientale  150  0.6%  27 
Pisa  623  2.4%  111 
Politecnico Delle Marche  241  0.9%  43 
Politecnico of Bari  138  0.5%  25 
Politecnico of Milan  587  2.2%  105 
Politecnico of Turin  359  1.4%  64 
Rome - Foro Italico  22  0.1%  4   11 
Rome - La Sapienza  1904  7.2%  340 
Rome - Tor Vergata  746  2.8%  133 
Rome - Tre  333  1.3%  59 
S.Anna of Pisa  5  0.0%  1 
S.Pio V  17  0.1%  3 
S.Raffaele - Milan  11  0.0%  2 
Salento  338  1.3%  60 
Salerno  435  1.7%  78 
Sannio of Benevento  92  0.3%  16 
Sassari  250  1.0%  45 
Scienze Gastronomiche  5  0.0%  1 
Scuola Imt- Lucca  0  0.0%  0 
Scuola Normale Superiore of Pisa  53  0.2%  9 
Seconda università - Naples   501  1.9%  89 
Siena  392  1.5%  70 
Sissa-Trieste  11  0.0%  2 
Stranieri of Perugia  32  0.1%  6 
Stranieri of  REGGIO CALABRIA  0  0.0%  0 
Stranieri of  Siena  23  0.1%  4 
SUM-Ist. Scienze Umane Firenze  0  0.0%  0 
Suor Orsola Benincasa  37  0.1%  7 
Teramo  135  0.5%  24 
Turin  911  3.5%  163 
Trento  210  0.8%  38 
Trieste  280  1.1%  50 
Tuscia  90  0.3%  16 
Udine  294  1.1%  53 
Kore of Enna  34  0.1%  6 
Telematica GUGLIEMO MARCONI  5  0.0%  1 
Telematica Internazionale Uninettuno  0  0.0%  0 
Telematica Internazionale Unitel  0  0.0%  0 
Telematica LEONARDO DA VINCI  0  0.0%  0 
Telematica PEGASO  2  0.0%  0 
Telematica SCIENZE UMANE-UNISU  25  0.1%  4 
Telematica TEL.MA  7  0.0%  1 
Telematica UIL  0  0.0%  0 
Universitas Mercatorum  2  0.0%  0 
Campus Bio-Medico Rome  41  0.2%  7 
Telematica E-Campus  1  0.0%  0 
Telematica GIUSTINO FORTUNATO  7  0.0%  1 
Iuav Venice  31  0.1%  6 
Urbino Carlo Bo  191  0.7%  34 
Verona  364  1.4%  65 
Valle D'Aosta  29  0.1%  5 
Total  26312  100.0%  4700 
f  the sampling rate =   17.9%     
Source: From Catania University StatEcon, elaboration on the Cineca data base - Year 2010 
 
where: 
Nh is the size of the h
th layer and H the number of layers with h=1,...,H and Σh Nh = N ;    12 
nh ( Σh nh = n ) the sample size in the generic layer h; 
f = n / N the sampling rate. 
 
5. METHODOLOGY  
 
To  test  whether  the  propensity  to  migrate,  linked  to  determinants,  had  results 
generalized or “clustered” at a geographical level, it was necessary to apply multivariate 
statistical methods. Among these, factor analysis was applied to verify which variables 
are  determinants  for  the  migration.  The  main  application  of  Principal  Components 
Analysis  (PCA)  is  to  reduce the  number  of  variables  and  to  detect  structure  in  the 
relationships  between  variables,  that  is  to  classify  variables.  Therefore,  PCA  was 
applied as a data reduction or structure detection  method. This technique  is  able to 
extract information from a matrix of data, and organize it in principal components, that 
are  a  set  of  linearly  independent  variables  (Beccari  -Torrisi  2003).  Basically,  the 
extraction  of  principal  components  amounts  to  a  variance  maximizing  (varimax) 
rotation of the original variable space. The criterion for the rotation is to maximize the 
variance of the variable. 
The  estimated  distance  matrix  was  then  constructed  and  the  spatial  mapping  of  the 
opinions expressed in the various Italian universities, in relation to the determinants 
selected through factor analysis. To do this we used Multi-dimensional Scaling (MDS). 
Graphical  representation  produced  by  the  MDS  can  minimize  noise,  highlighting 
regularities in order to discover the hidden structure of the data. 
The MDS provides a spatial representation of territorial units and represents an effective 
method of positioning them
 (Kruskal and Wish, 1978). The starting point of the MDS is 
a matrix of proximity. Cluster analysis and MDS are both exploratory data analysis 
techniques.  Cluster  analysis  aims  to  classify  objects  into  groups  or  clusters,  using 
dissimilarity measures, derived from measurements of observations. It represents the 
small  differences  between  the  units  while  MDS  focuses  on  representing  high 
dissimilarity
g. MDS applied to analyze the phenomenon being studied is an effective 
                                                 
g Kruskal and Wish (1978)  prove this assumption, citing a work by Graef and Spence, which shows how the 
graphical representation of MDS analysis changes if you eliminate the longer distances; it is somewhat more stable if 
you delete the shorter distances. Cluster analysis focuses instead on the accurate estimation of small dissimilarity: the 
early stages of the classification process,. As soon as the cluster increases in size, the proximity between the groups is   13 
way  to  represent  the  homogeneity  or  diversity  of  opinions  expressed  by  Italian 
university researchers in relation to the questions posed. 
The use of groups of  variables  allows thematic  analysis of the phenomenon and  its 
geographical expression. Nevertheless, it does not permit representation of causes that 
affect the differences within and between the groups. 
 
6. IRI RESULTS 
 
a) General aspects 
Italian researchers working in Italy who responded to the questionnaire had specific 
characteristics. Distribution by age and geographical area appears to be homogeneous, 
although higher rates of participation were recorded in most central and northern areas 
than in the south (10%) and islands (5%) (see table V): 
                 
                                                                                                                                          
less representative of reality. And 'this is the reason why cluster analysis is not reliable near the end of the scale 
(Jobson, 1992).   14 
TABLE V – Distribution (%) of interviewees by geographical area of employment and age 
Area   < 25 age  25 - 30  31 - 35  36 - 40  Other 40  Total 
% geographical area 
Northeast 
2.1     27.1      29.2      16.7       25.0   100  18% 
Northwest 
     38.5      33.8      12.3       15.4   100  24% 
North Central 
     12.0      25.0      27.2       35.9   100  34% 
Center 
     12.0      24.0      24.0       40.0   100  9% 
South 
4.0       4.0      40.0      32.0       20.0   100  10% 
Islands 
       6.7        40.0       53.3   100  5% 
Total  0.7     21.8      27.5      21.8       28.2   100  100% 
Source: From the Catania University StatEcon database - Year 2010 
 
Tenured researchers comprise 43.7%, while the remainder are contract researchers (see 
table VI). 
 





nts  Research Fellows  Contract researchers  Tenured researchers   Total 
Northeast  31.3  16.7  10.4  41.7  100.0 
Northwest  35.4  18.5  15.4  30.8  100.0 
North 
Central  16.1  15.1  20.4  48.4  100.0 
Center  24.0  8.0  28.0  40.0  100.0 
South  3.8  15.4  19.2  61.5  100.0 
Islands      20.0  80.0  100.0 
Total  23.4  15.0  17.8  43.7  100.0 
Source: From the Catania University StatEcon database - Year 2010 
 
Most (55%) of them had at least a working experience abroad, with a homogeneous 
distribution by geographical area (see table VII). 
 
TABLE VII – Distribution (%) of interviewees by geographical area of employment and experience 
abroad (Yes or No) 
Area  Yes  No  Total 
Northeast  56.3  43.8  100 
Northwest  49.2  50.8  100 
North Central  56.7  43.3  100 
Center  56.0  44.0  100 
South  57.7  42.3  100 
Islands  64.3  35.7  100 
Total  55.0  45.0  100 
                                                      Source: From the Catania University StatEcon database - Year 2010 
 
The  majority  of  respondents  who  have  worked  abroad  have  higher  ratings  of 
satisfaction and this trend is established between the areas (see table VIII). 
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TABLE VIII – Distribution (%) of interviewees by geographical area of employment and opinions 
expressed on work experience abroad 
Area 
Fairly 
unrewarding   rewarding  Very rewarding  Excellent  Total 
Northeast  3.8  7.7  42.3  46.2  100 
Northwest  5.9  17.6  38.2  38.2  100 
North Central  2.0  10.2  51.0  36.7  100 
Center    14.3  50.0  35.7  100 
South    26.7  60.0  13.3  100 
Islands    20.0  60.0  20.0  100 
Total  3.2  13.6  48.1  35.1  100 
Source: From the Catania University StatEcon database - Year 2010 
 
b) Evaluation and comparison of the Italian and host systems 
From  the  evaluation  of  opinions  expressed  by  those  interviewed  by  comparing  the 
Italian  system  of  research  with  foreign  markets,  the  following  aspect  emerged: 
how to access funding for research is judged not meritocratic (see table IX) and this view 
is uniform between different areas. 
 
             TABLE IX – Distribution (%) of interviewees by geographical area of employment and their 
opinion on "How do you rate the arrangements for access to research funding" 
  
Area  not meritocratic  meritocratic   
Northeast  91.11  8.89  100 
Northwest  83.87  16.13  100 
North Central  92.31  7.69  100 
Center  92.00  8.00  100 
South  92.31  7.69  100 
Islands  93.33  6.67  100 
Total  90.29  9.71  100 
Source: From the Catania University StatEcon database - Year 2010 
 
Italy is stronger in basic rather than applied research. This is an opinion shared 
uniformly (see table X). 
 
TABLE X – Distribution (%) of interviewees by geographical area of employment and their opinion on  
Is Italy stronger in applied research? 
Area  Yes  No  Don’t know  Total 
Northeast  6.3  54.2  39.6  100 
Northwest  10.6  50.0  39.4  100 
North Central  9.8  56.5  33.7  100 
Center  4.0  56.0  40.0  100 
South  11.5  69.2  19.2  100 
Islands  6.7  66.7  26.7  100 
Total  8.4  56.3  35.3  100 
Source: From the Catania University StatEcon database - Year 2010 
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It is a common opinion held among those interviewed in Italy that the research is not 
adequately promoted by companies located throughout the country (see table XI).  
TABLE XI – Distribution (%) of interviewees by geographical area of employment and their opinion on 
"In Italy do firms adequately promote research?" 
Area  Yes  No  Don’t know  Total 
Northeast  6.3  77.1  16.7  100 
Northwest  9.1  80.3  10.6  100 
North Central  5.4  82.6  12.0  100 
Center  4.0  88.0  8.0  100 
South    92.0  8.0  100 
Islands  6.7  80.0  13.3  100 
Total  6.3  81.7  12.0  100 
Source: From the Catania University StatEcon database - Year 2010 
 
It is thus very low ratio in universities - enterprise Italy (see table XII). 
 
TABLE XII – Distribution (%) of interviewees by geographical area of employment and their opinion on 
"How do you rate relations between universities and business in Italy?" 
 
Area  Very poor  Poor  Sufficient  Good  Total 
Northeast  26.1  52.2  19.6  2.2  100 
Northwest  12.9  50.0  35.5  1.6  100 
North Central  21.8  46.0  27.6  4.6  100 
Center  12.0  68.0  12.0  8.0  100 
South  15.4  57.7  26.9    100 
Islands  46.7  26.7  20.0  6.7  100 
Total  21.5  49.6  25.5  3.3  100 
Source: From the Catania University StatEcon database - Year 2010 
 
Respondents with experience abroad rate the relations between universities and business 
as good and excellent (see table XIII). 
 
TABLE XIII – Distribution (%) of interviewees by geographical area of employment and opinion on "If 
you have had experience abroad, how would you rate relations between universities and business in 
Italy?" 
Area  Very poor  Poor  Sufficient  Good  Excellent  Total 
Northeast    4.0  24.0  52.0  20.0  100 
Northwest  3.2  3.2  12.9  71.0  9.7  100 
North Central  2.0  4.0  22.0  54.0  18.0  100 
Center    6.7    73.3  20.0  100 
South    13.3  13.3  40.0  33.3  100 
Islands  11.1      66.7  22.2  100 
Total  2.0  4.7  16.7  58.0  18.7  100 
Source: From the Catania University StatEcon database - Year 2010 
 
With regard to salary levels in academia in Italy, they are not considered very 
satisfactory (see table XIV). 
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TABLE XIV – Distribution (%) of interviewees by geographical area of employment and their opinion 
on "What do you think of your salary (in Italy)?" 
Area  Very poor  Poor  Sufficient  Good  Excellent  Total 
Northeast  14.9  23.4  34.0  21.3  6.4  100 
Northwest  15.4  40.0  29.2  15.4    100 
North Central  14.6  38.2  40.4  6.7    100 
Center    44.0  44.0  12.0    100 
South  7.7  69.2  23.1      100 
Islands  13.3  6.7  60.0  13.3  6.7  100 
Total  12.8  38.8  35.2  11.7  1.4  100 
Source: From the Catania University StatEcon database - Year 2010 
 
Those with experience abroad consider the system of advancement based on merit (see 
table XV). 
 
TABLE XV – Distribution (%) of interviewees by geographical area of employment and their opinion on 





unmeritocratic  Not meritocratic  As in Italy  Don’t know  Total 
Northeast  68.0  12.0      20.0  100 
Northwest  62.9  5.7  2.9  14.3  14.3  100 
North Central  69.2  9.6  3.8  3.8  13.5  100 
Center  80.0        20.0  100 
South  80.0  13.3      6.7  100 
Islands  44.4  11.1      44.4  100 
Total  67.7  8.9  1.9  4.4  17.1  100 
Source: From the Catania University StatEcon database - Year 2010 
 
Respondent  opinions  concerning  the  nature  of  the  meritocratic  system  of  career 
progression in Italy (see table XVI) is sharply contrasting: 36.8% did not identify any 
criteria  adopted,  18.4%  considered  it  a  mixed  system  of  merit  and  seniority,  while 
19.5%  considered  the  system  based  on  established  hierarchies  and  personal 
relationships. Only 0.8% stated that the system was based solely on merit. 
 
TABLE XVI – Distribution (%) of interviewees by geographical area of employment and their response 
to the question "In Italy how does the system of career progression work?" 
Area 





solely on merit 
Mixed system. 












By who you 
know and 
personal 
relationships  Total 
Northeast  25.0    20.5  4.5  31.8  18.2  100 
Northwest  48.3    15.5  8.6  10.3  15.5  100 
North 
Central  33.7  1.2  22.1  2.3  17.4  23.3  100 
Center  38.1    14.3  14.3  19.0  14.3  100 
South  40.0    24.0    20.0  16.0  100 
Islands  33.3  6.7  6.7    20.0  33.3  100 
Total  36.8  0.8  18.4  4.6  19.5  19.5  100 
Source: From the Catania University StatEcon database - Year 2010   18 
 
d) Aspects for assessing the propensity to stay in Italy or migrate 
From the IRI data base (see table XVII) it emerges that 29% of Italian researchers have a 
high or very high propensity to leave Italy. If we add those (30%) who have a middling 
propensity to emigrate, the current tendency to emigrate rises to 59%. These results are 
independent of the age group (p-value=0.101). The responses received from the 25-30 
age group tend to be similar to those over 36. 
 
TABLE XVII – Propensity to emigrate by age group of Italian researchers 
Age group   None  Low  Medium  High  Very high  Total  
 25 - 30   8.1%  29.0%  24.2%  19.4%  19.4%  100.0% 
 31 - 35   18.2%  22.1%  40.3%  9.1%  10.4%  100.0% 
 36 - 40   4.9%  29.5%  32.8%  13.1%  19.7%  100.0% 
 Over 40   21.1%  27.6%  22.4%  10.5%  18.4%  100.0% 
Total  13.7%  27.1%  30.0%  12.6%  16.6%  100.0% 
Chi-Squared Tests p-value= 0.101 
Source: From the Catania University StatEcon database - Year 2010 
 
What emerges from this distribution (see table XVIII) is that for the research sector Italy 
is split between north and south. Although northern Italy is preferred to the south, 82% 
would prefer to move elsewhere in Europe.  
 
TABLE XVIII – Distribution (%) of interviewees by response to "Where do you think you can enhance 
your professional skills and to what extent?" 
  Very poorly  Poorly  Sufficiently  Well  Excellently  Total 
Northern Italy  6.7  13.5  42.2  27.8  9.9  100.0 
Southern Italy  41.3  22.1  22.6  9.6  4.3  100.0 
Europe  0.4  0.8  16.7  56.5  25.6  100.0 
Outside Europe  2.2  3.1  16.4  46.7  31.6  100.0 
Where I am already   11.8  21.2  32.7  23.3  11.0  100.0 
Chi-Squared Test p-value= 0.000 
Source: From the Catania University StatEcon database - Year 2010 
 
Using the IRI data base we were able to estimate what factors affect the propensity to 
emigrate or stay. Each interviewee was asked to supply a graduated response for each 
factor which we had identified (see table XIX). Italian researchers working in Italy do 
not emigrate chiefly because of family ties (80.8%), consolidated social relationships 
(43.7%), and employment opportunities (24.6%). With the exception of “Social Life or 
friends” (p-value = 0.036), there is no uniformity among the regions analyzed.   19 
TABLE XIX - Distribution (%) of interviewees by opinion on the degree of influence (negative = not + 
little and positive = fair + great + very great) of determinants discouraging migration and p-values to 
verify the independence of the responses on the geographical area of origin. 
Factors  % for positive influence 
Chi-Squared Test p-value 
Family  90.8 
0.544 
Social life or friends  73.3 
0.036 
Enhancement of CV skills   48.2 
0.100 
Employment opportunities   46.0 
0.249 
Cost of living  42.7 
0.599 
Adaptation to the local working system   37.5 
0.387 
Salary  35.0 
0.517 
Prestige of the local institution  31.5 
0.364 
Source: From the Catania University StatEcon database - Year 2010 
 
In Italy the family relationship is the most influential factor that affects the choice not to 
emigrate. We thus investigated how this factor affects the propensity to migrate (p-value 
0.003 by the Chi Squared test) (see table XX). 
 
TABLE XX – Distribution (%) of propensity to migrate of Italy-based researchers in relation to family ties 
Family  Today what is your propensity to migrate?  Total 
How far do your family ties 
affect your decision to 
emigrate?  None  Low  Medium  High  Very high    
  Very little  11.1%  22.2%     22.2%  44.4%  100.0% 
   Little     5.9%  58.8%  5.9%  29.4%  100.0% 
   A fair amount  3.7%  11.1%  44.4%  22.2%  18.5%  100.0% 
   A lot  11.1%  25.4%  33.3%  15.9%  14.3%  100.0% 
   Very much  17.5%  33.1%  25.6%  10.0%  13.8%  100.0% 
Total  13.7%  27.1%  30.0%  12.6%  16.6%  100.0% 
Chi-Squared Test p-value=0.003 
Source: From the Catania University StatEcon database - Year 2010 
 
Although these results confirm Italy’s traditional nature in relation to family ties, why 
do Italian researchers still want to move abroad? As regards the chief motivations, the 
IRI data base shows that there is greater recognition of their skills abroad, remuneration 
is  more  satisfying  and  there  are  greater  employment  opportunities.  Further,  one 
emigrates  to  work  in  a  prestigious  institute  where  there  are  greater  possibilities  of 
enhancing one’s expertise (see table XXI). 
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TABLE XXI – Distribution (%) of interviewees by opinion on the degree of influence (negative = not + 
little and positive = fair + great + very great) determinants of encouraging  migration and p-value about 
verification of the geographical area of relevance. 
  % for positive influence 
Chi-Squared Tests p-value 
Higher salary  97.5 
0.644 
Enhancement of CV skills   97.4 
0.360 
Employment opportunities   94.5 
0.039 
Prestige of the host institute  93.0 
0.548 
Extension of powers and team work   92.4 
0.244 
Availabity of new technology   88.5 
0.442 
Interest in particular sectors   84.4 
0.546 
Bureaucracy in Italy  70.2 
0.246 
Source: From the Catania University StatEcon database - Year 2010 
 
The results of the propensity to emigrate in relation to age are further confirmed by the 
relationship with the current employment position. Indeed, whether dealing with PhDs 
or  researchers,  the  propensity  to  emigrate  does  not  appear  to  change.  Dependence 
between propensity to emigrate and current employment position is not significant (p-
value=  0.081),  although  from  the  percentages  there  emerges  a  higher  propensity  to 
emigrate among researchers on short-term contracts (PhD students/PhDs, research or 
postdoc fellows) (Table XXII). 
 
TABLE XXII – Distribution (%) of propensity to emigrate among Italian researchers in Italy by current 
employment position 
  Today, what is your propensity to emigrate?   
 Current position   None  Low  Medium  High  Very high   Total  
 PhD researcher/ PhD student   4.6%  21.5%  32.3%  24.6%  16.9%   100.0%  
 Research fellow   14.0%  30.2%  25.6%  11.6%  18.6%   100.0%  
 Contract researcher   18.0%  34.0%  26.0%  4.0%  18.0%   100.0%  
 Researcher with tenure   16.5%  27.3%  31.4%  9.9%  14.9%   100.0%  
 Total   13.6%  27.6%  29.7%  12.5%  16.5%   100.0%  
Chi-Square Tests p-value=0.081 
Source: From the Catania University StatEcon database - Year 2010 
 
The  tendency  to  leave  Italy  seems  to  have  changed  overnight.  The  interviewees 
responded  that  the  propensity  to  emigrate  has  increased,  underlining  a  significant 
difference between the propensity to emigrate a few years ago and that at present (see 
table XXIII). 
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TABLE XXIII – Distribution (%) on the propensity to emigrate in the past and today 
  Past propensity  Current propensity 
 
None  3.2  13.6   
Low  17.1  27.5   
Medium  31.9  30.0   
High  27.9  12.5   
Very high  19.9  16.4   
Total  100.0  100.0   
Chi-Squared Test p-value  0.589  0.096   
Wilcoxon Signed Ranks Test=-4.74 p –value=0.000 
 
Source: From the Catania University StatEcon database - Year 2010 
 
The  Italian  research  sectors  whose  researchers  have  the  highest  propensity  to  move 
abroad are: physics and archaeology (maximum propensity: 100%), engineering (67%), 
followed by medicine (64%), with law representing the lowest propensity (37%) (see 
table XXIV). 
 
TABLE XXIV – Research sectors and emigration propensity 
Physics  100% 
Archaeology  100% 
Engineering  67% 
Medicine  64% 
Computer science  60% 
Biology  53% 
Literature and languages   50% 
Economics  50% 
Mathematics  50% 
Training  50% 
Chemistry  44% 
Law  37% 
Source: From the Catania University StatEcon database - Year 2010 
   
The IRI research produced an enormous quantity of results on various aspects of Italian 
research. As this does not seem to be the appropriate place to underline others, only the 
results  strictly  required  to  deal  with  the  following  points  are  presented:  with  what 
propensity would Italian researchers abroad return to Italy, and for what reason(s)? By 
the same token, what is the propensity of researchers in Italy to emigrate and for what 
reasons? 
TABLE XXV – Results of Kendall's tau b (p<0.05) 
  Kendall's tau_b  p-value 
Family  -0.214  0.000 
Adaptation to the local working system  -0.196  0.000 
Bureaucracy in Italy  0.153  0.002 
Employment opportunities  0.156  0.003   22 
Source: From the Catania University StatEcon database - Year 2010 
 
The  factors  that  significantly  influence  (see  table  XXV)  the  propensity  of  Italian 
researchers to migrate are: attachment to the family (the greater the attachment to the 
family, the lower the propensity to leave tau_b = -0.214), adaptation to the local system 
(the greater the adaptive capacity, the lower the propensity to migrate tau_b = - 0.196), 
excessive bureaucracy in Italy also in the research area (the higher the perception of a 
slow  and  cumbersome  bureaucracy,  the  higher  the  propensity  to  migrate  tau_b  = 
+0.153) and the creation of greater employment opportunities (increased opportunities 
for employment abroad increases the propensity to migrate tau_b = +0.156). 
 
7. GEOGRAPHICAL CLASSIFICATION ANALYSIS  
 
Analysis of the geographical distribution (regional units or Italian university towns and 
cities) of the opinions expressed by the interviewees about the push-and-pull factors 
behind  the  flight  of  academics,  the  following  methods  were  used:  estimation  of 
summary  indicators,  verification  of  the  significance  of  the  differences  between 
territorial units, factor analysis with the method of principal components, classification 
of territorial units, and representation matrices of homogeneity and heterogeneity. 
The factors that discourage the migration of Italian academics, analyzed above (see 
table XIX), in some cases significantly differ among the various regions. In particular, 
analysis of variance (ANOVA) shows that for factors like family and social life, there 
are no statistical significant differences between the regional units analyzed (see table 
XXVI). 
 
TABLE XXVI – ANOVA between regional units in relation to factors discouraging migration 
factors discouraging migration  Between  df  Within  df  F  p-value. 
Family  0.00773  1  18.01373  46  0.01974  0.888878 
Social life or friends  2.67475  1  30.48812  46  4.03563  0.050439 
Adaptation to the local working system  3.64876  1  24.90135  46  6.74032  0.012612 
Prestige of the local institution  11.99397  1  23.22629  46  23.75424  0.000013 
Enhancement of CV skills  11.66745  1  16.90896  46  31.74074  0.000001 
Cost of living  2.39954  1  20.41995  46  5.40544  0.024541 
Employment opportunities  5.92394  1  17.04301  46  15.98904  0.000229 
Source: From the Catania University StatEcon database - Year 2010 
 
The principal components identified as factors that discourage migration are (see table 
XXVII): family and social life in the second group (termed socio-cultural factors), while   23 
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the rest belong to the first group (work context factors). These results  were produced by 
the factor analysis method (varimax normalized). 
TABLE XXVII -Factor Loadings (Varimax normalized) 
factors discouraging the migration  Factor 1  Factor 2 
Family  0.064579  0.369263 
Social life or friends  -0.07924  0.871834 
Adaptation to the local working system  0.705102  0.415379 
Prestige of the local institution  0.640083  0.274758 
Enhancement of CV skills  0.775149  0.269735 
Cost of living  0.572923  -0.02198 
Employment opportunities  0.76854  -0.41563 
Salary  0.805423  -0.23222 
Source: From the Catania University StatEcon database - Year 2010 
 
In relation to this classification the average values of factors relative to the individual 
opinions of the interviewees were calculated and the distance matrix represented by the 
MDS was estimated. The chart gives a clear representation of the position of regional 
units in relation to the size of the two main components. From this representation we 
can see that most of the regional units focus on those factors belonging to the second 
dimension, hence related more to cultural and social aspects of the interviewees (see 
figure 1).  
 

































































Source: From the Catania University StatEcon database - Year 2010 
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The Shepard Diagram
h shows a good fit represented by the higher proportion of points 
concentrated along the bisector and a fairly low stress index (0.1430) tending toward 
zero. 
Further analysis  concerns the behavior of uniform or heterogeneous responses to the 
factors that encourage or influence migration. For factors such as bureaucracy (p-value 
= 0.4576) and earnings (p-value = 0.8644), a significantly uniform opinion was shown 
among the various regional units, which does not occur for other factors (p-value <0.05)  
(see table XXVIII). 
 
Table XXVIII - ANOVA between regional units in relation to factors influencing migration 
Factors influencing migration  Between  df  Within  df  F  p-value 
Bureaucracy in Italy  0.3976  1.0000  32.5968  46.0000  0.5611  0.4576 
Interest in particular sectors  8.5994  1.0000  19.4563  46.0000  20.3314  0.0000 
Extension of powers and teamwork  5.0125  1.0000  17.8774  46.0000  12.8976  0.0008 
Prestige of the host institute  10.4887  1.0000  16.7823  46.0000  28.7492  0.0000 
Enhancement of CV skills  6.4324  1.0000  14.6730  46.0000  20.1656  0.0000 
Availability of new technology  6.8802  1.0000  16.0786  46.0000  19.6838  0.0001 
Employment opportunities  2.5646  1.0000  10.7492  46.0000  10.9750  0.0018 
Higher salary  0.0073  1.0000  11.3177  46.0000  0.0295  0.8644 
Source: From the Catania University StatEcon database - Year 2010 
 
Estimation of principal components (through factor analysis with the varimax rotation 
method)  identified  two  components:  the  first  includes  factors  such  as  bureaucracy, 
interest in specific areas of research, teamwork, the prestige of the host institute and the 
enhancement of acquired skills (elements of subjective assessment); the second includes 
factors  such  as  the  availability  of  new  technologies,  employment  opportunities  and 
higher pay (elements of objective assessment) (see table XXIX). 
 
Table XXIX -Factor Loadings (Varimax normalized) 
Factors influencing migration  Factor 1  Factor 2 
Bureaucracy in Italy  0.186212  -0.03267 
Interest in particular sectors  0.849634  -0.13626 
Extension of powers and teamwork  0.772484  0.05539 
Prestige of the host institute  0.814761  0.351159 
Enhancement of CV skills  0.895577  0.150893 
Availability of new technology  0.187028  0.849599 
Employment opportunities  0.139414  0.865718 
                                                 
h  The  ordinal  form  of  the  transform  function  can  be  shown  through the  so-called  Shepard  diagram. 
Differences between distances and differences can be depicted in a diagram of residuals, also called the 
Guttman image diagram. If the stress index tended to 0, the adjustment would be perfect and all points 
would lie on the bisector. The vertical distances of points from the bisector correspond to the errors of 
approximation.   25 
Higher salary  -0.26704  0.718902 
Source: From the Catania University StatEcon database - Year 2010 
 
After  identifying  the  principal  components  (sizes  1  and  2),  the  factors  encouraging 
migration were estimated relative to the individual opinions of the interviewees. This is 
to represent the observed distribution of the academies (territorial units) in relation to 
attitudes to migration and the averages of these factors (sizes 1 and 2) (see figure II). 
For  most  of  the  regional  units  analyzed  the  highest  average  propensity  to  emigrate 
depends on size 1 factors. Instead, the medium-high trend to migrate stems mainly from 
the opinions expressed on factors that belong to size 2. 
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Figure II - 3D distribution of geographical units with regard to the relationship between the propensity to 
migrate and the factors that encourage migration classified 


























Graphical representation of distance and spatial heterogeneity among the academic units 
produced the following analysis: for example, those who work in Novara plan to leave 
more for factors belonging to the first dimension than for the other, while for those who 
work in Aosta, Venice, Locarno or Cagliari emigrating is more influenced by factors 
belonging to the second dimension (see fig. III)
i. 
                                                 
i  Given  the homogeneity  of  spatial  aggregation about  academic  factors  of  dimensions  1 and  2,  it  is 
difficult to read or interpret the graphical representation. This confirms that all the Italian academies 
behave the same way.   27 
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Source: From the Catania University StatEcon database - Year 2010 
 
The Shepard diagram shows a good fit represented by the higher proportion of points 
concentrated along the bisector and the fairly low stress index (0.1458) tending to zero. 
After analyzing the distribution of the Italian academies (regional units observed), we 
demonstrate how, instead, individual institutes are located (see figure IV) in relation to 
the  propensity  to  migrate  depending  on  average  subjective  (size  1)  and  objective 
evaluation factors (size 2). For example, Novara shows a propensity toward "medium 
high" migration affected mainly by factors of size 2 (such as bureaucracy or the prestige 
of the host institute), while it is "low" in relation to factors of size 1 (such as wages or 
employment opportunities). The "very high" migration propensity recorded in Teramo, 
however,  is  attributable  primarily  to  size  1  factors,  and  the  factors  influencing  the 
propensity of size 2 on a scale that ranges from medium to high values. 
 
Shepard Diagram - Stress = ,1458792
 Distances and   D-Hats vs. Data
























s  28 
Figure IV – Positioning of geographical units based on the propensity to migrate compared to factors 1 
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 Source: From the Catania University StatEcon database - Year 2010 
 
 
From  this  analysis,  geographical  divisions  can  be  identified  for  each  of  those  units 
tested, on which factors act to reduce the propensity to migrate. This could be important 
for the purposes of policy choices.   29 
8. POLICY IMPLICATIONS AND CONCLUSIONS 
 
The  results  of  the  analysis  provide  a  set  of  specific  inputs  in  search  of  the  main 
determinants of the brain drain, likely to be factors of success for strategic planning 
policies  to  find  a  way  to  keep  Italian  academics  in  Italy  and  reduce  over  time  the 
problem of migration. Our empirical analysis revealed a difference in Italy compared 
with  most  other  developed  countries.  Italy  does  not  appear to  be  very  attractive  to 
researchers  and  risks  losing  its  “best”  agents,  who  would  appear  necessary  for  the 
country  to  develop.  The  brain  drain  is  the  result  of  a  number  of  issues  related  to 
scientific research in Italy, namely employment difficulties, government responsibility 
and mismanagement of resources by Italian higher education institutions. These factors 
make those who  live  in Italy unsatisfied with the  system and consider  migration to 
another country with a better situation. 
Our analysis identified the main factors, in different parts of Italy, that could persuade 
Italian researchers to stay ”at home” and not consider migration as the only solution. 
We showed which particular factors act to reduce the propensity to emigrate from Italy: 
studying the geographical distribution of the Italian academic system and understanding 
what factors (and where) have the greatest impact on the propensity to emigrate, make it 
easier to respond to such factors in order to improve. 
The brain drain from Italy, and the dissatisfaction of those who remain, is not only due 
to differences in wages offered by Italy, but also to the degree of satisfaction perceived 
by Italian agents with the factors that generate or enhance the researcher’s individual 
skills  in  Italy.  Among  the  responses,  Italy  should  increase  the  number  of  public 
examinations  to  enable  career  progression.  These  must  be  more  meritocratic  and 
resemble those conducted in other countries. The Italian government should focus on 
boosting  relations  between  university  and  industry  in  order  to  increase  funds  for 
research  and  produce  ideas  for  the  research  topics  proposed.  As  stated  by  many 
interviewees, across the  board  in  Italy  the  academic  system  is  too  bureaucratic  and 
creates many problems in terms of organisation.  
In addition to the lack of aggregation, the lack of ranking among the regional academic 
units analyzed, with regard to the determinants of migration, create a scenario in which 
specific policy can improve the welfare of the Italian academic system.  The various 
reforms enacted in Italy in previous years have failed because they chose to impose new   30 
and more complicated rules instead of opening up the system so as to encourage Italian 
universities to compete with the rest of the world. 
This paper shows the propensity of  highly qualified Italy-based agents who did  not 
emigrate. It emerges from the survey that if researchers do not emigrate in the first part 
of their working lives they are likely to stay in Italy for ever: the longer an agent spends 
in  Italy,  the  more  difficult  he/she  will  find  it  to  leave  in  the  future.  The  reason  is 
fundamentally linked to family ties that are created at a later stage and after the start of 
employment. 
There are no particular differences in the Italian academic system between north and 
south. All respondents are very attached to Italy and they are more likely to emigrate for 
objective factors than subjective factors related to the work environment. These results 
are  in  line  with  the  recent  literature  on  the  growing  phenomenon,  attesting  to  the 
difficulty of importing as many brains as are exported. The propensity to return is very 
low, which confirms the decrease in the appeal of research in Italy. 
Though  Italian  highly-skilled  agents  are  dissatisfied  with  the  country’s  academic 
situation, they have generally not lost faith. The other consideration is that they may be 
just content with a safe workplace, even if does not suit them. 
Our research pin-pointed several other questions which go far beyond the immediate 
scope of this paper: How much longer will family ties and the link with the country be 
able to keep highly-skilled academics in Italy? Is the general dissatisfaction damaging 
for the future of our country? If the brain drain is detrimental to the country of origin, 
how will the situation we have described affect the future economic growth of Italy? 
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